temperature 22 ± 1°C, humidity 60 ± 10%, 12: 12 h light: dark cycle) for 1 week before commencing the experiment. The rats were divided into 2 groups of eight animals in each: Group 1: Rats consumed distilled water as drinking water (Control group). Group 2: Rats consumed arsenic (100 ppm) as sodium arsenite (Merck, Germany) as drinking water for 28 days (Arsenic group). 12 Preparation of Blood Serum At the end of 28-day arsenic exposure, the animals were anesthetized by ether, draining blood from their hearts, followed by cervical dislocation. Blood samples were centrifuged at 2000 g for 10 minutes at 4˚C to obtain serum and stored in -20˚C until enzyme analysis. 13 Preparation of Kidney, Liver and Heart Tissue Animals were anesthetized deeply by ether and subsequently euthanized and tissue dissected in aseptic condition. Kidney, liver and heart tissues washed with a small amount of saline. The enzyme level in rat liver, kidney tissues was measured using the assay kits. The remaining liver, kidney, and heart tissue were fixed in 10% neutral-buffered formalin and used for histological observation.
Histological Studies
Tissue specimens including heart, kidney, and liver were fixed in 10% neutral buffered formalin. Behind tissue processing was done, sections cut at 5μm thickness with a microtome. The sections stained by hematoxylin and eosin (H&E) method, then there were examined and photographed using a light microscope. 13 
Statistical Analysis
The data were presented as mean ± standard deviation (mean ± SD) and were analyzed by Statistical Package for Social Sciences for Windows, version 17 (SPSS Inc.). Statistical analysis of data was done by ANOVA and Duncan post hoc test. Statistically significant was accepted at the level of P < 0.05.
Results
In histological studies, kidney tissue changes were included glomerular atrophy with dilation of urinary space and thickening of the parietal layer of the Bowman capsule. Severe degenerative changes and acute necrosis of tubular cells with severe interstitial hemorrhage and tubular epithelial cell necrosis equally were well documented. Animals treated with repeated receiving of sodium arsenite show mononuclear inflammatory cell infiltration around myocardial blood vessels as well as fragmentation and degeneration of muscle fibers with pyknotic nuclei in cardiac tissue. There were also mildly congested blood vessels and mild myocardial edema. The effect of repeated oral treatment of sodium arsenite on hepatic tissue leads to focal hepatocyte necrosis around the central vein and hepatocyte cell degeneration. Severe hemorrhage with infiltration and formation of Kupffer cells nodules at the site of cellular destruction as well as with infiltration of mononuclear cells in the portal area and congestion of the hepatoportal blood vessel were detected. The pathological changes of tissues induced by arsenic were shown in the liver, kidney, and heart with more details in Figures 1-3 .
The results showed that the values of glutathione peroxidase (GPx), superoxide dismutase (SOD), total antioxidant capacity (TAC) and catalase (CAT) significantly were found decreased in serum and tissue in kidney and liver arsenic delivered rats (P < 0.05) while malondialdehyde (MDA) levels were increased significantly (P < 0.05). The changes of enzymatic antioxidants levels in the serum of animals between the arsenic and control group are shown in Figures 4-7 . 
Discussion
Oxidative stress has changed the balance between oxidant and antioxidant agents in the cells. As with an increase of intracellular sources of ROS, several physiological processes may be disturbed. 13 In the present study, values of GPx, SOD, TAC, and CAT significantly were decreased in serum and tissue in the kidney and liver of rats treated with sodium arsenite, however, MDA levels were increased significantly. The toxicity of arsenic is highly dependent on its oxidation state and chemical composition. Arsenite affect enzyme activities by binding to critical cysteinyl residues of various enzymes, such as enzymes involved in protein ubiquitination. Interactions of arsenic with cellular antioxidant mechanisms exclusively decreased glutathione levels and finally, the disturbance in the DNA repair systems, contributes to increased oxidative damage in cells. 14, 15 In addition, Lipid peroxidation causes elevated ROS production and can to break the membrane of mitochondria and thereby open the pores of MPT. This is a crucial step in the mechanisms of necrosis. 16, 17 So, oxidative stress is a crucial mechanism that is involved in arsenic-mediated toxicity. The result of this study showed that arsenic toxicity causes the cardiac tissue inflammation with mononuclear cell infiltration around myocardial blood vessels and histologic sections of the cardiac muscle present fragmentation and degeneration of muscle fibers with pyknotic nuclei, mildly congested blood vessels and edema. That's the case that in cardiovascular disease, vascular proliferation and inflammation are closely linked 18 and excessive proliferation of vascular cells plays an important role in the pathology of vascular obstructive disease. Free radicals are considered to represent a causal role in this process. 19 ROS directs to the oxidation of low-density lipoprotein, which accumulates within plaques. It thus contributes to the inflammatory state of atherosclerosis and performs a key role in its pathogenesis. 20 Oxidized-LDL leads to endothelial dysfunction and can result in either cell growth or apoptotic cell death, causing vasoconstriction. Free radicals have also been implicated in congestive heart failure. 21 Kidney plays a vital role in the maintenance of total fluid volume, its composition and acid-base balance by selective reabsorption of various solutes including Na and Pi. 22 However, a number of environmental pollutants including heavy metals, chemical agents, and anticancer drugs have been found to dramatically change the structure and functions of the kidney. [23] [24] [25] [26] Arsenicals could be having extremely toxic effects at the target organs. 27, 28 The result of this study revealed that arsenic causes the glomerular atrophy with dilation urinary space and thickening of the parietal layer of the Bowman capsule, as well as severe degenerative changes and acute necrosis of tubular cells. Also, severe interstitial hemorrhages, tubular epithelial cells necrosis, and their severe degenerative changes are clearly characterized to (ballooning degeneration) with intense hemorrhage in the interstitial space were observed. The mechanism of nephrotoxicity by the arsenic is though unknown. However, it has been identified which arsenicderived oxidative stress to be strongly involved in acute renal damage. 11 The liver is another target organ of arsenic toxicity. 29 In the present study, cell necrosis with degeneration, severe hemorrhage, infiltration and formation of Kupffer cells nodules at the site of cellular destruction were recognized in liver tissue.
Conclusions
The finding of the present study revealed that the administration of Sodium arsenite caused significant oxidative stress, decreased antioxidant enzymes activity and severe tissue damage.
